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WATER EROSION OF FARMLAND 
IN 1988 
By Kevin Bligh, Adviser, Division of Resource 
Management 
Widespread heavy rain in Western Australian 
agricultural areas in 1988 caused severe water 
erosion, much of which could have been avoided by 
minimum cultivation and lower stocking rates. 
Damage included: 
• Severe erosion of overgrazed pastures in the 
Great Southern during thunderstorms in February 
and March. 
This gully in the Bridgetown area formed after up to 62 mm of 
rain in an hour on April 28 produced runoff from about one 
hectare of catchment. Fenced grassed waterways are needed to 
protect pastured land from gullying where runoff is concen-
trated. Contour banks may also be required if pastures are 
heavily grazed in autumn and early winter. 
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Old tree roots originally at ground level show the catastrophic 
soil loss from this waterway in the Hopetoun area on May 1. 
Grassed waterways should be established and fenced before 
contour banks are constructed. 
• Sheet erosion and gullying in the Bridgetown area 
caused by up to 62 mm of rain in an hour on April 
28. 
• Gullied drainage lines and severely eroded 
cultivated paddocks caused by two-day rainfall 
totals of 296 mm on May 1 and 2 near Hopetoun 
(including up to 76 mm in 45 minutes) and 208 
mm on May 3 and 4 at Jerramungup. 
• Erosion of cultivated resown pasture land in the 
Margaret River area after 117 mm of rain on May 
12 to 14. 
• Widespread erosion to the depth of cultivation on 
cultivated loamy soils which were unprotected by 
contour banks after Cyclone Herbie dumped 82 mm 
of rain in 19 hours on western parts of the Ger-
aldton region on May 21, and up to 101 mm in 
eastern parts. These falls have average recurrence 
intervals of about 30 and 50 years respectively. 
• Severe erosion of recently cultivated land 
throughout the south-west from Bunbury to Albany 
on June 23 and 24 after two-day rainfall totals of 
up to 120 mm. Average recurrence intervals of 
these falls are up to 40 years. 
• Further erosion of cropland in the Great Southern 
and south-eastern areas during heavy rain on July 
24 and 25. 
It was a bleak six months erosion-wise in much of 
the agricultural area. 
Water erosion 
Heavy rain in the Chapman Valley near 
Geraldton on May 21 caused the movement of 
four millimetres of topsoil from cultivated land 
on a relatively steep 9 per cent slope. The area 
had previously eroded severely when culti-
vated in 1986 and 1987. Minimal-soil-distur-
bance cropping and contour farm planning, 
with contour banks as required, would have 
minimized this soil loss and associated land 
degradation. 
Wheat sown in a broad rill after erosion of a 
cultivated upland paddock east of Mullewa 
yielded 0.9 t/ha, compared with 1.6 t/ha on a 
nearby unruled area. Runoff removed about 
2,200 tonnes of cultivated topsoil from a 65 ha 
cropped paddock along a nearby drainage line. 
Runoff from pastures upslope eroded culti-
vated paddocks. For example, about 500 tonnes 
of soil was eroded from a 160 ha sandplain 
lupin paddock west of Mullewa. 
Long-term yield losses are expected at all 
eroded sites. Recorded soil movements are 
massive relative to the estimated rate of soil 
formation or replacement, of less than one 
millimetre per thousand years. 
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Minimizing water erosion 
Soil is virtually a non-renewable resource. Soil 
movement caused by erosion is therefore an 
irreversible form of land degradation. 
There may be no erosion for many years, 
followed by a large erosion event, or series of 
events, as occurred in Western Australia in 
1988. Irregular events are typical for water 
erosion. In New South Wales for example, 
about half of the erosion measured on runoff 
plots occurred in one per cent of runoff events. 
Therefore farmers and land managers must not 
be lulled into complacency during a sequence 
of erosion-free years. 
In Western Australia, shallow topsoils under-
lain by a compact sandy clay are especially 
susceptible to reduced productivity after water 
erosion. Soil loss and degradation caused by 
water erosion can, however, be minimized by 
contour farming combined with minimum 
cultivation. 
Minimum cultivation 
Minimum cultivation decreases soil structural 
deterioration under cropping, making it less 
prone to erosion. 
Seeding machines which sow with reduced soil 
disturbance are available. Inexpensive narrow-
winged points with deep blades set for cultiva-
tion below the seed zone can be fitted to 
existing combines. Sowing with minimal soil 
disturbance retains much of the erosion 
resistance of the pasture phase in cropping 
phases of rotations. 
Projects funded by the National Soil Conserva-
tion Program since 1986 are investigating the 
effects of reduced and minimum cultivation on 
runoff and erosion. Seeder mechanisms for 
sowing with minimal soil disturbance are also 
being evaluated. 
Contour farm planning and grassed water-
ways 
Contour farming reduces water erosion by 
minimizing downhill channelling of runoff. 
Rainfall therefore has the maximum opportu-
nity to infiltrate into the soil where it falls, and 
is then available to increase crop and pasture 
growth. 
These new, well-constructed 
contour banks withstood 
extreme rains in the 
jerramungup area on May 3 
and 4. Crass has established 
on this bank less than a year 
after construction, and will 
soon cover the subsoil in the 
channel. 
Contour working alone was insufficient to prevent further 
erosion of an old corner working on this sloping loamy-soil 
paddock in the Geraldton region on May 21. Contour banks 
located as shown in the diagram will reduce this rill erosion. 
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About 450 tonnes of topsoil were eroded on this 33 ha cultivated 
paddock north of Albany on ]une 24 and 25. Minimal-soil-
disturbance cropping on the contour would have reduced the 
erosion risk. 
Inexpensive, narrow-winged points with deep blades for 
cultivation below the seed zone can befitted to combines to 
reduce soil disturbance yet maintain crop yields. The use of 
suitable crop rotations or pasture topping in the year before 
cropping, and the application of appropriate herbicides, can 
effectively control weeds. 
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New and replacement fencelines should be 
positioned on the contour, and along water-
courses. Subdivision fences up and downslope 
at soil boundaries will allow the land to be 
farmed according to soil type. 
The erosion in 1988 demonstrated that fenced 
grassed waterways are necessary on both 
cropped and pastured land. Waterways should 
be fenced on both sides, and kept well-grassed 
by strategic "crash" grazing or mowing. 
Officers of the Department of Agriculture can 
provide designs for specific sites for widths of 
fenced, grassed waterways required. They can 
also offer advice on their establishment and 
maintenance. 
Contour banks may be needed to divert runoff 
from cultivated cropland or heavily-grazed 
pastures. Seepage interceptor banks also 
reduce winter waterlogging caused by slow 
drainage through clayey subsoils. Earthworks 
should preferably be constructed while the soil 
is moist. 
Techniques are available to maximize the 
economic benefits of stable land use systems. 
Land management planning, such as the 
"LANDMAN" programmes marketed by the 
Department of Agriculture, should be applied 
to evaluate the economic effects of conserva-
tion farming systems. 
Conclusions 
Topsoil must remain in place to maximize 
agricultural production in the long term. 
Minimum cultivation and contour farming 
practices would have greatly reduced the 
serious water erosion which occurred in the 
northern, south-western and south-eastern 
agricultural areas in 1988. 
Farm planning should include minimum 
cultivation, fenced grassed waterways and 
contour banks, as required, to ensure contin-
ued profitable production from Western 
Australian farmland. 
Cultivation around and below the seed zone improves the early 
growth of crop seedlings. The soil between the sown rows is left 
largely undisturbed, and therefore more resistant to structural 
breakdown and erosion. 
